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gubject: Recommendations for Change Detector Resclution
Inprovement
Reference: STATINTL
STATINTL
gnclosurer Three (3) coples of ecommendac Design STATINTL
Changes for Resolution rovement to Change Detectox™
Gentloman:
We are plessed to forward the accompanying ort for - {nformation
and evaluation. It presents end discmses%!mesti- STATINTL
gation into the feasibility of improving the resolu present
- change dotector design. Our findings indicate that the resolution

design gosl of 50 optical line pairs per millimeter, which we have
adopted, is within the state-of-the-art of the components discussed. STAT
Attalnment of this goal would most certainly add to the usefulness of STAT:NPI:

the chenge detecior.
STATINTL

F!ms to vislt during the week of February 4th STATINTL
¢ aiscuss with you the detalls o

3 report. If you have any questions
in the interim, fesl free to cmtacﬁdimctiy :t-
STATINTL

We shall be happy to provide your facility with detalled costs for ‘thh ILLEGIB
improvement program if you will direct your inguiry to the sttention of
the undersigned.

Very truly yours,

Declass Reyjgw: Ry-MIMAHLD,
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General
Thia report covers the results of study eonducted to determine

i' ® the feasibility of inereesing the read-out resolution of she
change deteetor currently under development. 1In order to deter-
nine the requirements on the various somponents of the systam
affected by a resolutien insrease, & design goal of 50 optieal
line pairs per millimeter (100 TV lines per millimeter)

referred to the fila planes has bemn estadlished. The present
design goal is 20 optieal line pairs per millimeter (30 TV lines
per millineter). The follewing areas have deen imeluded in the

L) resolution study: the eathede yay tude, power s\pply regulation
and ripﬂo requirenents, dyatmie foous requirmments, epticsl
fosus requirentuts, &nd registretieon sseurasy. In additicn, E
Bethods for elimiRdting the raster lines frem the fases of the
display tubes in the mentters have deen semsidered.

ILLEGIB
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overiap. The maximum read-out reselusion obtainsdle is,
therefore, inversely preportional to the spos dimmeter of
the ert. A mmaller wpet dismeter emadles the raster to be
shrunk in size,whieh results in higher read-ocut reselution.
® With the .0015 imeh apot dimmeter tude instelled in the
breadboard systen a maximwm resolution of 29 eptieal lime
pairs per millimetar referred to ths film is odbtainadle,
The recently received .001 insh spot dismeter tude gives &
read-out resolution of 30 eptical line pairs per millimeter.
This data from the existing tubes emahles the spot dismeter !
nmmu-musouumxmmupcnnm
design goal te be emlulated at 00053 inehes, BSevere) 5
, @ inch tubes with ,0006 ineh spet dimmetiers m annana
from unwtm Alshovgh Mtuhnm
developmental tyfes, gs 19 falt that they are ewffiociently -k
: rugged and rella¥le fir wee in this syptem. ILLEGIB- .
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will be seanmed on the 7O millimeter film plames. The
"Blow-up" or ares enlargenent wnder this eondition 1e
odtained by 4ividing the .5 ineh diagons) messurement of
the rester into the 1A inch diagensl measuresent of the
monitor tubes. The 961 area enlérgmment thus saloulated is

e the point at which maximum resolutiom oseurs, Purther area
enlargement to MOX is edbtainable, however, ne further in-
ereuse in resslwtion will be svailadle.

p. High Yeltase Power SRy
One of the POQUIrGEERTS that Nust be met to ingure that she
.mmwmmu-mnmm ripple or
other disturbanees appeer on the high voltage supply as the

e . spot is deflected intc & rester.
dietamee the
The deflestion Mtfmv of & et (3o | o 'EGB
epot i1l Gfless Whed 8 given dafleeten £1414 1o 095 ILLEGIB |

uy the pes) vertes 1dservaly vith Whe' SENare Tect of (e
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voltage for this tube oan be tolerated. Several high
voltage power supply manufssturers have been ecntacted to
ascertain the feasibility of sush & supply. Discussioms
with these mmwufasturere have determined thet & power supply
with these regulations and ripple eharssteristies is

within the state-of-the-art amd ¢an de built,

Variations in the foeus veltage for an undeflected spot

alsa affect the spet dimmeter sdversely. The method
surrently employel t6 obtain the foeus voltege by dividing
dowm from the high veltage swply will de adequate Lo preveat
defocusing of the spol as long 88 the voltage telerence for
the high voltage supply is maintained.

Dyaenls Fogup

Flat fase sathode way \ftM require & variatien in the foews
mw(dn-aonnq)uuimummm
w.mmdn-noqmm,ummwmgyu
the spet 6ime. Dysamie foeus affests ihe systen rescistien
most When the rester is shrunk dewn 0 & muell size wd i
positioned at differedt peints to edserve "dlew-wps® of
mmmww#m The dynsmic fosus requiressnt
mmmw%mummm» 001 ineh epet
um«:mou;mpmu&»tna mm
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spot, PFor axsmple, only the raster pesition informetien
is needed to adeguately retain the resolution cspedilities

in the present design. Yo west & W optical line pair

per millimeter dssign goal, hewever, both raster pesitioa
and raster smplitude informetion must be used for dynsmie
focus on the ,0006 imeh spot tude. Raster position informa-
tion only fosuses the epot aseurately at the center of the
raster. Vhem the aplitude of the raster is also included
in the dynamic fesun, the aatire reaster will always bdbe
corraoctly in fosus. Circultry to add the raster position
and raster saplitude infermation musts be develeped to pro-
vide the dynamie foohs eapability.

As the inereass ¢f rweoluti¢a 18 ebSeined by redueing the
spot dimmeter of Whe ors, the positianing of the elemests
1nvolved in the imagfng of Whe SOV am the trwisparendies
besemes prepertiemiiiy mere eritieal. The Gistwrbense of
the differense seene caused by lens distortiens suek as¢
berrel, piscushion opd Reystens will bescss more evidest
uummmpwmw'#&qwn. The
rigidity of the. nmm cleemts must he
Wummmhnmrmmhm
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ioadings to a value compatible with the more stringeat
raoutremantd.  The tightness of the Joinies and cowlinga
of th= machan®eal linksges resgquire upgreding, The Cidelity
of the 4ot lans assogiated wiih the cptical Tomulisce for
sositioning such as the magnificaticn linkage =znd the X,7
noeit ion meshenaim 3e aleo affected, The ~aaslutlion of
the servo position potentiametors must lmprove., Thv
threshold of tha scrvo must be reduced, 1h:e loeses i
—sgclvtion due Lo mirror quality ir the egimuth daflection
dove mir~or system and prism quality in Ths nuSanion

assembly require reviewing.

Since the improved resolution will be used to identify
tre nature of a change after a diffarence has been dotected,
a means of optimizing the focus when viewing a reduced area
of one echannel will bde required., To acemplish this &

vernier positioning of the lens or film plane would allow

focusing.

To implement the vernier foousing the magasine, the servo

mechsnimam that positions the magasine ss & funstion of the
magnification linkage will be upgraded. The nulling serve
must be improved in securacy and regelution. This will de
assamplished by buslding & mere pre¢ise nechanism and ree ,
Gosigning the pesition serve with higher reselution pitestit~
. Approved For Release 2oq£1.o1/oz.: CIA-RDP78B04747A002600010004-9 f
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: meters for servo pesition piek-eff. The vernier wvill M
l & blasing potmtinndr located on the comtrol panel. Thise

vernier will be upnlio of driving the magesine through m
focus range of the lemses.

. The spread funetion ot' the rotating dove mirrer system
7 will be improved by a mere preeise mirror mewit with flstter
| and more rigid mirrers. Alss the optiesl flatmess and glass
quality of the nutatich prisms will de more rigoreusly
eontrolled.

Baster Line Supprepgion
Due to the operator's pnduuy te the monitors when the m

1s in use, mmmﬂnmmmm'nau be cheardy
visible in the present -nhq. It is extremely difficult in

this type of scanning system to make the raster less objectionable
by increasing the number of lines in the rester. BSpeeding wp the
horisontal scanning rete to inerease the mmber of lines erestes
technioal problems in the system due to phosphor persistenee of
the scanning tube, inereased video bandwidth requirements, ia-
creased deflection system requiremments, and requirements for a
special moniter design. A lowsring of the vertioal frame rate
intreduces anamummumn the menitors -ima |
is wndesiredle for w-um viewing.

!
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A method 1s eveiladle which will suppress the raster lines from
the monitor soreens without affesoting the system resolution. I1f
the spot on the monitor ort's is deflected at a very high rete
{15 megacycles or greater) in the verticel direstion an ssount
equal to the distance between the limes in the raster no raster
lines will be visgible. This method sommenly salled “spot wobdle'
has been used effectively in television systeme where close
viewing of the menitor tubes is required. Special 14 inoh
monitor tubes can be bullt whiah are interchangeable with the
existing nmonitor tubes with the exception that a set of alectro-
static vertical deflection plates will be incorperated. These
deflection plates couplad to oseillator ¢ircuitry te generste a
15 megaoycle deflection signal will provide the nacessary spot

wobble for raster line suppression.

Conelusions '
It 18 felt that with some design modifications and eamponent

changes a x?uolution design goal of 50 optical line pairs per

nillimeter as measured by a stemdard USAP test target ip
feasible. The inoresse in resolution ocasn be acoomplished by
scanning a smaller gree of the film than the present desiga
with a oooﬁim-poudlm“roq‘moamtwc. To fully
utilise the higher resolution wuun of this tude, e
mnxm—dmmtumumunww
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mm-m:nuMuuamm«mm.
A veruier 4rive om m:*- foeus must be provided te maintsin
the optieml resclution c+ouut1u of the system, Tolerumees
on other aptical and Sration cempeneuts must be reviewed

and revorited where neces o adequately meet the design goal.

Suppression of the rester lines in the mounitors by inereasiag
wcm-rornmsuﬂ*mtnumwhrWn
system dus to the severe el prodlems whiech would arise.
Vertioal aspot wobble, s Will satisfy this need with o

Gegradation of syste resvlution.
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Orientation Control

Simuitaneous rotation of both fllm images to permit any deslred
orientation of the displayed images can be accompllshed by a rota-
tion of the scanning CRT raster. Rotation of the raster generation
yoke appears to be the most feaslible approach for the orientation
function. The yoke must be rotated by a non-magnetlic bearing
material to avold distortion of the magnetic fields. A teflon
sleeve bearing will provide thls capability. The drive motor must
be mounted outside of the magnetic shlield which surrounds the CRT

to prevent i1ts fleld from affecting the tube. One of the gear
passes will enter through an opening in the shield to drive a gear
mounted on the yoke. It is anticipated that a position servo wlll
be employed for the orientation function wlth a potentiometer
control on the front panel to indicate the angular displacement.

In order to provide rotation about the center of the raster regardless
of the area of the films being viewed, all position voltages must

be removed from this ras%er generation yoke. In the present design
the horilizontal position signal is supplied by a separate yoke, but
the vertical position signal is fed to the raster generation yoke.

A special position yoke must be purchased to provide both horizontal

and vertical position information for the CRT.

Approved For Release 2002/01/02 : CIA-RDP78B04747A002600010004-9
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Description of Magazine for Change Detecto

The magazine will handle perforated or unperforated 7O0-mm fllm
o250 ft. long. The aperture will remain 2-1/4 inéh square. The

f1lm motion velocities will have two ranges,géne from 0.02 inches
per second to 0.20 inches per second anﬁ 2.5.§nches per second to

24 inches per second. The veloclties willl be'continuously varliable
through these ranges. A fllm length measuring roller wlll be used
in conjunction with an adjustable ratlo mechanilsm and a pulse switch

to count frames with various lengths.

The film spools will be attached to magnetic particle clutches
motor driven, The voltage into the magnetic clutches will be con-
trolled as a function of the amount of film wrapped on the spool.
This control will be accomplished through the use of a pot with a
sensing arm attached to its shaft to determine the amount of film
wrapped on the spool. The clutch control will be set tb maintain
the same tension on the film from each spool torque at low slew

velocities.

A drive spindle will be used to drive the film with a servo motor-
tachometer. The tachometer will be used as a feedback element for
proportional velocity control. A duplex-clutch will accomplish

the 120 to 1 gear ratio shift required for the positioning and

slew velocities. A discriminator will be used to sense direction and
magnitude of the fast slew veloclty and unbalance the magnetic
particle clutches in a manner that assures the frictional and in-

ertial loads do not exceed the driving forces the drive spindle can

Approved For Release 2002/01/02 : CIA-RDP78B04747A002600010004-9
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impart to the film during the fast slew mode. The velocity servo
in the fast slew shall have a network with a time constant in the

loop to restriet the accelerations to a level bearable by the film,

The frame measuring roller will drive a disc type variable ratio
device which will be calibrated to allow frame length to be in-

serted by using a dial. Since this control is to be made at the
control panel the frame size adjustment will be made through the

use of a posltion servo.

The film gate will be retracted during the slew and driving periods
to reduce the probabllity of film damage. Thils will be accomplished

by using a motor in parallel with the film driving motor.

The cross-halr gervoes are packaged intimately with the film
handling mechanism and must be packaged to be compatible wilth the

configuration of the velocity type drive,.
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